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TEXAS OR TICK. FEVER AND ITS PREVENTION. 

INTRODUCTION. 

Texas fever, a very serious obstacle to the cattle industry of the 
South, has been pretty thoroughly understood since the investigations 
made by Smith and Kilborne, of the Bureau of Animal Industry. 
Their work showed conclusively that the cause of the disease was a 
minute parasite living within the blood cells, the intermediate stage 
of the development of which occurred in the cattle tick, thus making 
this tick the indirect but absolutely essential factor in the natural 
production of the disease. Above the latitude where the cattle tick 
is destroyed by the cold of winter the disease can be controlled by 
keeping southern tick-infested cattle from passing through tlfe 
country during certain seasons. It is also known that by severing 
the relations of the fever tick and native cattle the former may be ex- 
terminated, thus making it possible to eradicate the disease, and 
thereby to remove a constant menace to the southern cattle breeder, 
feeder, and dairyman. In spite of these facts, however, comparatively 
little work has been done toward controlling this disease in the in- 
fected districts, due probably to a lack of knowledge of the advantage 
which may accrue from such efforts. It is with the object of sug- 
gesting plans to eradicate the cattle tick, and thereby to enable stock 
owners of the South to escape the loss of millions of dollars annually 
sustained by them as a result of its devastations, that this bulletin is 
issued. Especial pains will be taken to make as clear as possible the 
absolutely proved facts regarding the disease, so that every cattle 
owner will be able to recognize the malady and to carry out success- 
fully measures for eliminating the tick which causes it. 

The importance of this knowledge to the farmers of the Southern 
States is becoming more apparent daily, particularly since the advent 
of the boll weevil. At the present rate of its progress this insect 
seems destined to spread throughout the cotton-growing district 
within a few years, forcing the planters who formerly grew cotton 
exclusively to depend upon other products, with cotton as a surplus 
crop, and to adopt the only rational system of farming, that of 
diversification of crops, the keystone of which is live-stock raising. 
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of cases, however, in spite of the severe alterations of the blood and 
internal organs, they begin after several weeks to show improve- 
ment. The temperature becomes normal and there is a tendency 
toward regeneration. This, however, requires weeks and months, the 
animals in the meantime appearing weak and thin, having pale 
mucous membranes. During the recuperative period the animal 
should by no means be fed excessively, as numerous cases of fatal 
gastro-intestinal disturbances have been reported from overfeeding. 
The few animals which recover from the acute type of summer are 
quite likely to have a relapse in the form of the chronic type in the 
fall. 

The mortality in adult susceptible cattle, as the above statements 
readily show, may vary considerably, and ranges from 90 per cent in 
the months of July and August to less than 50 per cent in the late 
autumn and early winter. The prognosis must therefore depend 
on the time of year the outbreak occurs. In animals under 9 months 
of age the course of the disease is usually short and the affection 
seldom fatal, while the death rate among 1-year-old cattle during the 
hot season is about 25 per cent and less than 10 per cent in the fall 
and winter. Between 1£ and 2 years of age the mortality is about 
double that at 1 year. 

INFECTIVE CHARACTER. 

Texas fever belongs to the group of infectious diseases, and it is*a 
typical example of the few diseases of this class which do not com- 
bine the property of being contagious. It is infectious because it is 
due to the entrance and multiplication of a pathogenic micro-organism 
within the body, but sick animals, in the absence of ticks, can remain 
in intimate association with healthy susceptible animals indefinitely 
without transmitting to them the disease, and hence it is not con- 
tagious. Furthermore, a cow perfectly healthy in appearance may 
contain in its blood the Texas-fever protozoan, which, when trans- 
mitted to susceptible cattle by the fever tick, will produce the disease. 
It is certain that the piroplasma are present' in varying numbers in 
the manure and urine of infected animals, and yet susceptible animals 
have never been known to become affected from grazing over tick-free 
pastures soiled with excrement from sick animals. 

The experiment was made by the Bureau of Animal Industry of 
polluting a pasture with the blood and spleen of an animal dead of 
Texas fever and then allowing susceptible cattle to graze in the field 
for two months, but the animals remained perfectly healthy. More- 
over, the feeding of ground-up ticks and virulent blood failed to pro- 
duce the disease, showing that the digestive tract is proof against the 
infection. 
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The disease therefore can be transmitted by three known methods 
only: (1) By the bite of the cattle tick; (2) by inoculating the blood 
of sick animals into healthy animals; (3) by inoculating the infected 
blood of apparently healthy southern cattle into nonimmune cattle. 

ANIMALS AFFECTED. 

Numerous experiments have been made on various species of ani- 
mals with highly virulent blood from cattle suffering with Texas 
fever, but the disease has been produced in bovines only. Among 
those animals that have failed to develop the disease after inocula- 
tion may be mentioned horses, asses, sheep, pigs, dogs, cats, mice, 
rats, guinea pigs, rabbits, chickens, and pigeons. All bovine animals 
that have never been exposed to the disease are susceptible to Texas 
fever, although sucking calves are so resistant as to be practically 
immune. Adult cattle are the most susceptible, and, if attacked in 
the summer months, usually die, while in the fall and winter they 
more frequently recover. Calves under 8 months of age contract the 
affection in à very mild form, as a result of which they become im- 
mune from the disease. 

DISEASES MISTAKEN FOR TEXAS FEVER. 

The two diseases of cattle which may be confounded with Texas 
fever are anthrax and blackleg. The following are the main features 
of Texas fever not found in anthrax : Young ticks are usually found 
on the hide of the affected animal; if occurring in the uninfected 
territory, the disease can invariably be traced to the shipment of 
southern cattle into the country thirty to ninety days previously; 
young sucking calves as a rule are not affected ; the mucous membranes 
become extremely pale and jaundiced, while in anthrax they are very 
red and congested ; cattle only are attacked, while anthrax attacks all 
animals. Upon post-mortem examination in Texas fever the tissues 
under the skin are very pale, while in anthrax they are congested, with 
the blood vessels standing out prominently. The blood is thin, pale, 
and watery, whereas in anthrax it is tarry, black, and incoagulable. 
The bile is semisolid and contains numerous hard flakes, while in 
anthrax it is fluid. The spleen is affected quite similarly in both dis- 
eases, but the liver in Texas fever is enlarged, yellowish, and mottled 
from the plugging of the bile ducts, whereas in anthrax the liver, 
although enlarged, is very dark in color and is congested. 

It can usually be differentiated from blackleg by the fact that the 
great majority of victims of blackleg are between 6 months and 2 
years of age.   There is usually a total absence of ticks on the hide in 

258 



30 

the latter disease, while there are present superficial crackling swell- 
ings which on being opened are found to contain gas bubbles with 
the peculiar odor characteristic of the disease. There is also an ab- 
sence of blood-stained urine. On post-mortem examination in black- 
leg the muscular tissues beneath the swollen areas are very dark and 
soft, with bloody fluid, while the liver, spleen, and kidneys are appar- 
ently unaffected. 

TREATMENT. 

Medical treatment of the sick has generally been unsatisfactory, 
although in chronic cases and those occurring late in the fall bene- 
ficial results have followed. If the animal is constipated, a drench 
containing 1 pound of Epsom salts dissolved in 1 quart of water 
should be administered, followed by sulphate of quinine in doses of 

.30 to 90 grains, according to the size of the animal, four times a 
day until the system is well saturated with it. Tincture of digitalis 
one-half ounce, and whisky or alcohol 2 ounces, may be combined with 
the quinine, according to indications of individual cases. An iron 
tonic containing reduced iron 2 ounces, powdered gentian 4 ounces, 
powdered nux vómica 2 ounces, powdered rhubarb 2 ounces, and po- 
tassium nitrate 6 ounces will be found beneficial in the convalescent 
stage when the fever has run its course. This tonic should be given 
in heaping tablespoonful doses three times a day in the food. Good 
nursing is essential in treating these cases. The animal should be 
given a nutritious laxative diet, with plenty of clean and cool drink- 
ing water and allowed to rest in a quiet place. 

If the stable or pasture is infested with ticks, the animal should 
be placed in a tick-free inclosure, to prevent additional infestation 
with these parasites and the introduction of fresh infection into the 
blood. It is advisable, not only before but also during treatment, to 
remove from the sick cattle all ticks that can be seen, as they keep 
weakening the animal by withdrawing a considerable quantity of 
blood, and thereby retard recovery. 

PREVENTION. 

It is generally accepted that if southern cattle are entirely free 
from that species of tick known as Boophilus annulatus, they can 
be allowed to mingle with the most susceptible animals without dan- 
ger. Furthermore, it has been learned from the study of the life his- 
tory of the cattle tick and from the fact that this tick infests pastures 
only transiently, never permanently, and will not mature except 
upon cattle or equines, that its extermination is possible,' and that 
the disease it causes may be prevented. The various methods with 
these results in view should be directed toward the destruction of 
ticks on cattle as well as their eradication from the pastures. 
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HOW TO FREE CATTIiE OP TICKS. 

Among the most important measures to be adopted in eradicating 
these parasites from cattle in the infested districts may be mentioned : 
(1) Picking or brushing them off; (2) smearing or spraying the 
animals with a disinfecting solution, and (3) dipping the " ticky " 
animals in a vat containing a solution capable of killing the ticks 
without injury to the cattle. 

The systematic application of one or more of these methods, to- 
gether with appropriate measures for eradicating or destroying the 
cattle ticks upon pastures, has been successfully adopted in certain 
sections, and has thus diminished the area of the infested district. 

Picking or brushing ticks off cattle.—Where the herd is small a 
very effective but laborious method is to pick off these parasites by 
hand or to scrape them off with a dull knife or a currycomb. This 
should be done at least three times a week in order to find all the 
adults before they mature and fall off, as by this system the smaller 
ticks which at first escaped detection will be found before they are 

* fully developed. After removing the ticks they should be destroyed, 
preferably by burning. Care should be taken to go over all parts 
of the animal frequented by the ticks, especially under the belly, 
around the tail and udder, and inside the legs. After the ticks are 
picked or brushed off, the cattle should not be neglected, but should 
be carefully examined later for the presence of ticks which have been 
picked up in the meantime. If this work is thoroughly performed 
and no ticks are allowed to fall off and lays eggs from June 1 to the 
end of November, the cattle will be free of ticks, and the pastures 
will have had an opportunity of becoming cleaned. 

Smearing or spraying cattle with a disinfecting solution.—Greasing 
the legs and sides of cattle with cotton-seed oil, fish oil, or Beaumont 
crude petroleum will assist in preventing the ticks from crawling up 
on the body. In small herds, smearing the cattle with a mixture of 1 
gallon of kerosene, 1 gallon of cotton-seed oil, and 1 pound of sulphur, 
or with a mixture composed of equal parts of cotton-seed oil and 
crude petroleum, or with Beaumont crude oil alone, has proved effi- 
cacious when applied to the skin two or three times weekly during 
the tick season. For this purpose sponges, syringes, brushes, mops, 
or brooms may be used. This method not only kills the older ticks 
on the cattle by mechanically plugging up their breathing pores, but 
also makes the legs so slippery that the seed ticks are unable to get a 
foothold in order to crawl up on the cattle. Where a large number 
of animals are to be treated, but not sufficient to make it advisable to 
construct a dipping vat, spraying the infested animals has given very 
favorable results.   The animals should be placed in a chute or a stall, 
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or tied to a tree, and then sprayed with Beaumont oil or a 5 per cent 
solution of any of the standard coal-tar dips. The solution may be 
applied by means of a force pump, such as is used by orchardists to 
spray fruit trees, or by placing the solution in a barrel upon a wagon 
or on a platform above the animals and allowing the fluid to gravi- 
tate through a hose, to the end ,of which is attached an ordinary 
sprinkling nozzle. The solution is then allowed to flow over the skin 
of the animal, especially upon the legs and under portions of the 
body. If the cattle are on tick-infested pastures, this treatment— 
either smearing or spraying—must be continued through the whole 
season, and if thoroughly done it will leave the fields free from ticks 
the following year. 

Dipping in a vat.—Many efforts have been made to discover a prac- 
tical method for dipping cattle to destroy ticks without injury to 
the cattle, and the Bureau of Animal Industry has experimented for 
years with this object in view. Numerous kinds of dips have been 
used and many failures have been recorded, but apparently a success- 
ful one has been found in the crude oil—so-called Beaumont oil— 
obtained from certain Texas wells. This oil has now been used on 
a rather large scale, and it has been very successful in killing ticks 
without at the same time materially affecting the health of the cattle 
when the proper precautions have been observed. In fact, it is dis- 
tinctly superior to any of the other dips that have been tested. In 
these experiments it was found that a light oil heavily charged with 
sulphur is the most desirable for dipping cattle, as the heavy oils 
injure the animals dipped in them. An oil with 40 per cent of its 
bulk capable of boiling between 200° and 300° C, having a specific 
gravity between 22^° and 24^° Beaumé, and containing 1| to IJ per 
cent of sulphur is most desirable, and these requirements should be 
stipulated before purchase. In a recent dipping of 57,000 head of 
cattle on the Kansas and Osage Indian reservations the results were 
very highly satisfactory, both as regards the eradication of the cat- 
tle tick and the after results of the dipping, since the loss from all 
causes was less than 0.75 per cent. Other cattle dipped in the same 
oil, but under conditions that can not be considered parallel, suf- 
fered more severely. In order to obtain the best results, the animals, 
after dipping, should not be unduly exposed to the hot sun nor driven 
any considerable distance, but should receive plenty of food and 
good water. They should be allowed to stand for four or more days 
after dipping and prior to shipment. Dipping should not be at- 
tempted until after they shall have shed their winter coats, as a 
large percentage of all cattle dipped before the heavy coat is lost 
suffer from a severe irritation of the skin.   The method usually 
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adopted in dipping cattle is to construct a narrow swimming tank 
with a chute at one end for the entrance of the cattle and a sloping 
exit at the other end, where the cattle emerge after getting a uniform 
coating of oil in passing through the vat. A drip chute, or floor, is 
connected with the exit, where the excess of oil is allowed to drip off 
the animals and to drain into the vat. Plans and specifications for 
installing a dipping plant suitable for either small farms or large 
ranches are published in Farmers' Bulletin No. 152, which may be 
obtained from this Department. It is relatively more expensive to 
dip cattle in the South, where the farms and plantations contain a 
small number of cattle, than in the range country of the Southwest, 
where this method of eradicating ticks becomes not only plausible and 
practicable, but also economical. When cattle have been properly 
dipped in Beaumont crude petroleum or any other approved petro- 
leum under the supervision of a veterinary inspector and by him 
found free of infection, they may be shipped to any point above the 
quarantine line, subject only to such restrictions as may be imposed 
at the point of destination. Such cattle must be shipped in clean, 
disinfected cars, and must not be driven through the quarantined 
area or be unloaded therein, except at those points designated by the 
Secretary of Agriculture. It is earnestly recommended that such 
shipments shall not occur earlier than four to eight days after the 
dipping is performed. 

By the " soiling " method.—This method of freeing cattle of ticks 
was suggested by Curtice. It is based upon a knowledge of the life 
history of these parasites. The time required for the female tick to 
lay eggs and the latter to hatch—in other words, the time spent on 
the ground—is rarely less than three weeks, and the period required 
by the seed ticks to molt and mature—or the time spent on the cattle— 
is usually from twenty to forty-five days. When cattle infested with 
ticks are to be cleaned for any reason, as, for instance, before being 
placed on noninfested pastures, it is recommended that the cattle be 
kept in a small tick-free inclosure for three weeks, when many of 
the ticks will have fallen off. They should then be removed and 
placed in a similar paddock for another three weeks. At this time 
the cattle should be examined, and if found free from ticks they may 
be placed in the noninfested pasture at once. On the other hand, if 
any ticks are observed the cattle should be placed in a third pen for 
two weeks more. By this time even the youngest ticks that were on 
the cattle at the start will have matured and dropped off; and as 
the animals are removed from each pen before they could have 
become reinfested with the seed ticks that hatch from the eggs of 
the females that fell off, they are now tick free. The same pens can 
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not be used repeatedly for this purpose without thorough disinfection, 
as they become infested with young ticks, which will at once attack 
cattle if given an opportunity to do so. Care should be taken that 
hay fed the animals in these pens is from noninfested fields. 

HOW TO FREE PASTURES OF TICKS. 

How to rid pastures of ticks without destroying the vegetation on 
them was for a long time a problem. While this may be impossible 
on large ranches, it has been successfully accomplished on small 
farms by systematic efforts based upon a knowledge of the life his- 
tory and the habits of the cattle ticks. The most satisfactory as well 
as the most practicable methods have been found to be as follows : 

By excluding cattle for a definite period.—The removal of animals 
fi*om an infested pasture for a stated period will cause all ticks 
present therein to starve, and the pasture will thus become tick free. 
One method of accomplishing this result is to divide the pasture into 
two parts by a double line of fence. This fence should be board 
tight at the bottom to prevent ticks from crawling out, and there 
should be a 10-foot space between the two lines so that the ticks 
would be unable to crawl across to the opposite pasture if they should 
perchance get out. One of these pastures is then kept free from 
cattle, horses, mules, and asses from spring to late fall, or, better, 
until January. By this time it will be free of ticks and ready for 
tick-free cattle that have been cleaned by any of the methods pre- 
viously described ; then the other pasture is abandoned for the same 
period of time. 

Butler states that the pasture may be kept free of ticky animals for 
a shorter period with equally beneficial results, and recommends the 
following method: 

r The tick-infested cattle should be removed from their pasture on 
September 1, cleaned of ticks by any of the methods previously men- 
.tioned, and placed in a cultivated field or pasture where no ticky ani- 
mals have been for at least six months and where they can not come 
in contact with ticky animals or ticky soil. The original pasture 
should not be restocked until the following spring (April), at which 
time all the eggs laid there before September 1 will have hatched, 
the seed ticks will have starved, and the pasture will be free of ticks. 
It may then be used for cattle that have no ticks upon them. In 
case the cattle are not free of ticks when placed in the cultivated field 
or noninfested pasture on September 1 they will infect this field and 
will carry ticks to the original pasture if placed there in the spring. 

By cultivation.—Another method of destroying ticks on pastures 
is to cultivate the soil for a year without permitting any ticky cattle, 
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borses1, or irrales on the ground! (ferimg tîiîs period. After this ferwit- 
ment the fieM win be without any Texas-fever ticks and may be T&- 

stocfeed with cattle not infested with these parasifee». 
"By buranifr off the grass.—Pastures that are too larger to be disin- 

fected by the abare measures-, or those grazing lands that are open 
and can not be inclosed, or ranches where a dirision of the pasture is 
impracticable, may be freed from ticks by burning them off in the 
spring or fall and then keeping tick-infested animals from the land. 
It is advisable to bum off the grass in the spring when practicable, 
as this permits the pasture to recover quickly and to supply feed in 
several weeks. 

HOW TO TBME CATTLE ABED PASTTTBEa CKP TICKft AT TEES BAlfE 
TIME. 

By the "ffeetf-Iot** method.—The "feed-lot" method has been re- 
cently recommended by MorgaH after conducting field experiments 
in Louisiana, and has for its object the ridding at the same time of 
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FIG. 5*—Cleaning cattle and soil.liy "feedtlot" method. 

pastures and cattle of the fever tick. This plan^ like the "* soiling " 
method, ia based upon the length of time the tick Hves upon cattle 
and the period required for the eggs to be laid and hatched and the 
seed ticks to attach themselves to their host. For carrying out this 
idea take a field which has been sown to corn, millet, sorghum, or 
e^her forage and fence off three lots within such a field, in one of 
which the ticky cattle aire placed on June Î by removal from their 
customary pastures.    ('See* fig. 5.)    In the first feed lot the greater 
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number of ticks drop off and lay eggs. After an interval of twenty 
days and before these eggs have had time to hatch, the cattle are 
moved to the second inclosure, where they are kept another twenty 
days, when they will in many instances be free of ticks and can be 
turned into the forage field. However, in case ticks are still present, 
the cattle should be placed in a third paddock for fifteen days longer. 
All the ticks that were on the animals when placed in the feed lots 
will have dropped off now, and, as the cattle leave each feed lot before 
they can become reinfested by the seed ticks which hatch from the 
eggs of the ticks that fall off, they will be clean and safe. These tick- 
free cattle are then pastured in the sorghum, corn, or millet field con- 
taining the feed lots and the latter are plowed immediately after the 
cattle are taken out, their edges are sprayed with Beaumont oil, 
petroleum, or other disinfectant substances, and the soil is cultivated. 
The cattle are kept in the forage field until November 15, or even 
later, when all the ticks on the regular pasture will have died of 
starvation from the exclusion of cattle since June 1, and the tick-free 
animals can then be replaced on this tick-free pasture. In adopting 
this method it is essential that the feed lots be inclosed by a fence 
which is board-tight along the ground, to prevent the ticks from 
getting into the forage field ; a single furrow could be thrown up on 
both sides of the fence for the same purpose. These feed lots should 
be situated along the edge of the field in order that the cattle in 
changing from one lot to the other may pass, as directly as possible, 
through a portion of an adjoining cultivated or tick-free field, so that 
if the ticks fall off during this drive they will not infest the forage 
field, and later the cattle when pastured therein. The cattle should 
be fed on the annual crops while in these lots, but never upon crops 
obtained from infested pastures, as such food may contain seed ticks. 
Water may be supplied by piping from a well, spring, or creek, by 
carting it to the feed lots in barrels, or by placing the fence so as to 
include a spring or portion of a creek, provided the latter does not 
flow through an infected pasture a short distance above. 

By pasture rotation.—A very satisfactory method for freeing cattle 
as well as pastures of the cattle tick is by pasture rotation, which com- 
bines the suggestions of Curtice, Butler, and Morgan. It is based 
upon the knowledge that by severing the relation of the fever ticks 
and the animals upon which they develop these ticks will perish. To 
adopt this plan first divide the infected pasture into two parts, which 
is best accomplished by a double line of fence with a 10-foot space 
between the lines to prevent ticks crossing from one pasture to 
another (fig. 6). In order to observe all possible precautions, this 
fence should have either a furrow thrown up against it or a board or 
rail placed tightly along the bottom to help keep the ticks within. 
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All animals that carry the cattle tick are excluded from the first half 
of the pasture, which may be termed pasture No. 1, from June 1 until 
November 10, at which time all the ticks that were there will have 
perished from want of a host, and the field will be ready for receiv- 
ing tick-free cattle. The ticky cattle, on being removed from pasture 
No. 1 on June 1, are placed in the other half of the original pasture, 
which may be called pasture No. 2, where they are kept from June 1 
to September 10. They may now be partly cleaned of ticks by pla- 
cing them at thejatter date (September 10) in a cultivated field—for 
instance, a rye and vetch or wheat and vetch field—and by keeping 
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FIG. 6.—Cleaning cattle and soil by pasture rotation. 

them therein for twenty days, when a large number of ticks will have 
fallen off. The partly cleaned cattle may then be removed on Sep- 
tember 30 to a field sown to corn and sorghum, corn and cowpeas, or 
a combination of corn, sorghum, and cowpeas, or other forage crops. 

In this field most of the remaining ticks, if not all of them, will 
have dropped from the animals within twenty days, but in a few 
instances the cattle may still be infested, so the animals should be 
moved on October 20 to a cotton field in which cowpeas, rape, or 
crimson clover had been sown at the last cultivation for the purpose 
of furnishing food for the cattle while there. The crops should have 
been gathered from all these fields before turning in the cattle. 
Here they are kept for another twenty days (to November 10), not 
because they would not be free of ticks at an earlier date, but on 
account of the desire to keep cattle away from pasture No. 1 until 
November 10.    On this date these clean cattle are returned to pasture 
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lïo*. I, wMeh wiU iKJW be tî-efe firee a?& a resulï oí tïie esefoefön- ei 
animais since* June Í. TStese* cafttfe shoald be kept in this paskire 
nntil May, by wfrrcfr time the ticks in pasture No; 2' will frave' starved1, 
owin^ t© the absence of animals therefrom since September 10. Both 
tfre cattle and pastures will now be tick free and the double line of 
fence teetween the two fields can be removeef and the original pasture 
restored This plan, as represented by the diagram, is merely a sug- 
gestion of arrangement and- may easily be varied with regard1 to the 
selectîow of crops and1 the loeatron- oí pastures to %suit the demands of 
individhial farms. To prevent ticks from crawling- undter erfcher of 
the fences between fielda 3 and 4 and fields 4 and 5, it i& necessary to 
have a board or rail placed tightly on the ground along these lines 
of fence, or to throw up a single furrow along both sides of the 
fences. To avoid the danger of infestation from the outside, caare 
should be taken to feed the animals in those cases where the pastures 
or fields are overstocked on hay cut from tick-free fields and to keep 
out work oxen, mules, and horses that may harbor fever ticks, thus 
preventing reinfestation of the pasture.. When the cultivated fields 
are on a slope it is advisable to use the lowest field first, in order that 
the ticks dropped within may not be washed by drainage upon the 
adjoining fields which are later to hold the cattle. For the same 
reason, where a stream runs through the: fields upon which the cattle 
are to be placed,, the field farthest removed from the head water 
should be used first. Where an endeavor is made to rid a farm of 
ticks, it is essential that the work animals (oxen, mules, and horses-) 
used in cultivating the fields be curried to keep off: the ticks and 
prevent the latter from being carried- into these fields. Cats should 
also be kept from the pastures and fields, for, although they do not 
harbor the mature ticks, seed ticks have been found on them, and, 
while these seed ticks remain only for a short period, this time may be 
sufficient to allow them to be carried into the disinfected pastures, 
where they may fall oñ and reinfest the soil. If a farm or planta- 
tion consists of a pasture and but one field under cultivation, the 
above plan can be made applicable by fencing off three inclosures in 
the latter and by rotating the cattle in them every twenty days in 
the manner just described. The same precautions should be observed 
in changing the cattle from one lot to another and in preventing ticks 
from getting into the cultivated field as are mentioned above. 

IMMTTNTZATION OF SXTStTEFTIBIiB CATTIiK. 

By MoeA inöeulatiQii.—It is often desirable to ship well-bred cattle 
mto; infested districts that they may be used to improve the quality 
of ike native cattle already there- Previous to, the discovery of the 
cause of Texas f e^er it was f oundl to, be well-nigh impossible, to intro»- 
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duce pure-bred cattle from the North into any of the infected regions 
without suffering great loss—sometimes as high as 90 per cent—■ 
within a few months of their arrival at their southern destination. 
At first it was thought that the fatalities were due to climatic 
changes, but later the discovery was made that Texas fever was caus- 
ing these numerous deaths. 

It has now been found practicable to immunize this class of cattle 
so perfectly that the losses which follow their transportation to a 
tick-infested region are reduced to a minimum. Young animals six 
to fifteen months old should, so far as possible, be selected for this 
purpose, as they are more readily immunized than adults, are more 
easily handled, and the dangers which may arise from pregnancy 
while undergoing the immunizing treatment are thus avoided. 

Immunity in these cattle is obtained by introducing the micro- 
parasite of the blood into their system^. It may be done by direct 
artificial inoculation or by placing virulent young ticks upon the 
animals and allowing them to perform the inoculation in the natural 
manner. The subcutaneous injection of a small amount of defibri- 
nated virulent blood has been found, by means of prolonged experi- 
ment, the preferable method, as the number of micro-organisms intro- 
duced can be more accurately gauged from the syringe than by 
allowing the infection to be produced by bites of ticks. Two or 
three inoculations, if repeated at proper intervals, are accomplished 
with greater safety to the animal than would be possible by means 
of a single inoculation. The amount first injected should be small 
and then gradually increased in the succeeding treatments. 

The inoculation always results in a more or less serious attack of 
Texas fever. Besides having a fever, there is a great diminution of 
red blood cells, and in about 3 per cent of the cases a fatal termina- 
tion ; but the proportion of deaths resulting from the inoculation is 
small when compared with the fatalities among untreated animals 
taken into infested districts. To this number should be added those 
animals (less than 7 per cent) that do not receive sufficient immunity 
by this method and which succumb when exposed to infested pastures. 
Combining these failures it will be seen that by this method of im- 
munization, instead of a loss of 90 per cent among breeding stock 
taken south more than 90 per cent can be saved. The animals should 
be carefully nursed through the attack and their symptoms treated 
as indicated on page 30. 

Immunizing inoculations are now being made by the veterinarians 
of most of the agricultural experiment stations of the Southern States 
without cost for the services rendered, a charge being made merely 
for the actual value of food consumed by the animals and attendants' 
wages.    These veterinarians have also issued station bulletins which 

268 



40 

describe fully the necessary steps to be, taken in securâtg the Mood 
ana injecting- it into the animals to be immunized, so that the stock 
owner can follow the instructions with prospects of getting- good 
results; Bulletin No. 78 of the Bureau of Animal Industry likewise 
gives this operation in detail. 

By infesting with ticks.—Immunity may also be induced in sus- 
ceptible animals by placing a limited number of fever ticks upon their 
bodies in order to produce the disease naturally. For this purpose 
only animals less than 1 year of age should be used, as the method is 
not applicable for older and more susceptible animjQsv Upon the 
bodies of these young cattle from twenty-five to fifty seed ticks should 
be placed, which in the course of about ten days will occasion a rise 
of temperature and a mild form of Texas fever. When the animal 
has entirely recovered from this attack, a second crop—double the 
number first used—should be applied to the animal in order to in- 
crease its power of resistance when pastured on infested soil. In 
order to carry out this method successfully a constant supply of seed 
ticks must be at hand. This can be accomplished by placing* the 
mature females in a Mason fruit }ar among some dirt and leaves and 
keeping- them in a warm place. In a few weeks the eggs will have 
been laid and hatched, and a number of seed ticks will be present for 
use in infesting the cattle to be immunized. By placing a few adult 
females in the jar every two months there will always be a supply of 
these young ticks. This method of producing immunity by controlled 
tick infestation is not so safe as blood inoculationy since the quantity 
of germs injected can be moffe accurately regulated by means of a 
syringp. 

FEDEBAL SANITARY REGTTIATIOlfS. 

The sanitary regulations which have been enacted by the Depart- 
ment of Agriculture for the control of cattle shipments from the in- 
fected districts have for their initial purpose the prevention of the 
transportation of cattle ticks from infected regions to those that are 
not infected, either upon cattle or in stock cars or other conveyer, dur- 
ing the season of the year when infection is possible. They are based 
upon the fact that Texas fever is carried north only by the cattle tick ; 
and the exclusion of this parasite from the noninfected territory has 
in every instance been found a certain method of excluding Texas 
fever. 

The regulations govemimg the movement of cattle from below the 
quarantine line are made yearly by the Secretary of Agriculture 
and they define the boundary of infected districts. The line as now 
determined starts in Virginia on the Atlantic coast and passes in 
a westerly direction  through  Virginia,  North  Carolina^ Georgia, 
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Twmessee, and a small portion of Kentncky, along the northern 
border of Arkansas and Indian Territory, thence through Okla- 
homa and Texas to the Eio Grande and the Mexican border, whence 
it passes along the southern boundary of New Mexico and Arizona 
and across the central portion of California to the Pacific slope (see 
fig. 1, p. 7). This year (1906) cattle may be moved from the quaran- 
tined district for purposes other than immediate slaughter during 
December, January, February, and the first fifteen days of March 
into the noninfected area within the States of Virginia and North 
Carolina, and during November, December, and January into the non- 
infected area within the States of Georgia, Tennessee, Texas, Okla- 
homa, and California, and to the States of Missouri and Kansas and 
the Territories of Arizona and New Mexico, as may be provided 
for in the regulations of these States and Territories, and after in- 
spection by and upon written permission of an inspector of the 
Bureau of Animal Industry or a duly authorized inspector of the 
State or Territory to which the cattle are destined, and after permis- 
sion shall have been obtained from the proper officer of the said 
State or Territory. All cattle from the quarantined district destined 
to points outside of the States and Territories above named may be 
shipped without inspection between November 1 and January âl, 
inclusive (the open season), without restrictions other than may be 
enforced by local regulations at the point of destination. At the 
present time no cattle shall go out of quarantine from any State, 
except Virginia and North Carolina, unless for immediate slaughter 
or after having been properly dipped, during that portion of the year 
included between the dates of February 1 and October 31, and known 
as the closed season. For Virginia and North Carolina this closed 
season extends from March 15 to November 81. 

Those cattle which have not been dipped must be slaughtered within 
two weeks after arrival at their destination, and the regulations of. 
the Secretary of Agriculture concerning their handling and move- 
ment shall be enforced.    The following is an abstract of the regula- 
tions in force February 1, 1906: 

Cattle coming from the infected districts during the closed season 
can not be driven, but must be conveyed in cars or boats placarded as 
containing " Southern cattle," and bills of lading, waybills^ and con- 
ductors' manifests shall have this information written upon them. 
When the cattle are unloaded for feeding, watering, or outer pur- 
pose they must be placed in pens reserved for such animals only, in 
which native stock is not allowed, and a large sign with the words 
"Quarantine pens" or "Quarantine yards" must be conspicuously 
placed on all such inclosures. On unloading at their destination, 
only the chutesT alleywaysT and pens reserved for southern cattle 
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shall be used. Before the cars or boats which carried these animals 
are again used their entire interior must be thoroughly washed with 
water, after the removal of all litter and manure, and then disinfected 
with a mixture made of 1£ pounds of lime and one-fourth pound of 
100 per cent carbolic acid to each gallon of water, or with a solution 
made by dissolving 4 ounces of chlorid of lime to each gallon of 
water. The litter and manure may be disinfected as above, or, if not 
disinfected, it shall be stored away where cattle can not reach it 
during the period from February 1 to October 31 of each year. All 
chutes, alleyways, and pens used en route and at destination but not 
reserved for the exclusive use of southern cattle shall be similarly 
disinfected. Where these animals are yarded adjacent to cattle from 
above the quarantine line, at least a 10-foot space not occupied by 
cattle must be left between, on each side of which shall be a tight 
board fence not less than 5 feet high. 

In consequence of the enforcement of these quarantine regulations 
Texas fever has been practically prevented in the noninfected dis- 
tricts during the last several years, and little or no hardship has been 
caused to those stockmen handling cattle from the infected areas. 
Previous to their adoption the tick-infested district was rapidly ex- 
tending northward, but since the quarantine line was established and 
rational regulations enforced it has gradually been moved farther 
south. This problem of still further reducing the infected area is of 
the greatest importance to the cattlemen of the South—in fact, to 
those on both sides of the line—and one which is receiving special 
consideration by this Department as well as by all of the interested 
States. 

OTHER IMPORTANT MEASURES FOR REDUCING THE INFECTED 
AREA. 

The first and probably the most important step in eradicating the 
cattle tick is to start and continue a plan of educating the cattle owner 
as to the nature of Texas fever and the method of its transmission. 
This may be best accomplished through farmers' institutes, the issu- 
ance of press bulletins and circulars, the publication of short articles 
in agricultural journals, and, best of all, by personal intercourse 
between the agricultural population and educated stock inspectors 
who are capable of imparting the necessary information. There 
can be no doubt that the crying need of the infected country is not 
so much the development of new ideas for exterminating the cat- 
tle tick as it is to remove all doubts of stockmen regarding what they 
term the " tick theory," and to impress upon them the fundamental 
truths concerning the cattle tick, its relation to Texas fever, and 
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síwpfe mct&otîs fewr its esrterminatîon. IIL som« Gowmties- wütóni übet 
rfffecteá áístri^ boráeriirg^ o» iñ!m qaTar»ntóH© lin^ th& Ibc»! auÉlwriti«» 
have organized cattle clubs composed of stockmen, wifch th« view ©1 
înteresting them m extarminatiTig the ticks from« their prenaásesy and 
în preventing cattfe in adjoining* tiek-infested sectiema from c&mmg 
npon thexr property. These organization» are the means of (tessemin 
nating general information respecting- Texas-fever infecti^ön and the 
fairse of the restri<îtions placed on cattle in the- infected district: 
and throtrgh them a concerted action of the cattle owners is ofotarnediy 
resulting in the control and final eradication* of the infection within 
a portion or the whole* of a counatjr. When a countj has been handled 
in this manner a thorough inspection is made at the proper time by a 
representative of the Bureau of Animal Industry,, and if the condi- 
tions warrartíb srocfo action it is released from quarantine. The sucœss 
of such clubs in ac€©m>pMiiing both these purposes is a constant re- 
minder of what other organiared stockmen could do~ Every comity in 
aM the infected! States should hav© st®«k ©r " no fence " laws to pirar 
vent stock owners from allowing ticky cattle ©n eommons, unincloseii 
lands^ or highways. Especially should these be enforaed in the States 
on the qn'arantine line and in those having many noninfected aoneas ia 
the quarantine region. In the former case this would assist ia 
securing a position above the line, and in the latter it would tendl ta 
enlarge the tiek-f ree sections. 

In a number of counties in Virginia, North Carolina», and Georgia, 
where the laws prohibit cattle from ruooning at large and compel 
fencing of pastures^ the cattle tick soon disappeared, and such tick- 
free counties were placed above the quarantine line without any losar 
having- followed from the cattle in these districts. Butler suggests 
that each county should have laws providing for a ferm-to-farm in- 
spection, with employment of a stock inspector, in order to locate the 
tiek-infested farms. Stockmen themselves should organize in ordawt 
to aid the county in its endeavor to exterminate the ticks ; and infor- 
mation coneerning their- habits, the importance of their extermina- 
tion, and methods for accomplishing it should be furnished to owners 
of infected landk With the active cooperation of the people and the 
enforcement of the stock laws, much territory may be freed of ticks 
at a very moderate annual expense. 

In all the infected States a uniform legislation should be secured on 
the subject of Texas fever, by which these States would be «nabled 
not only to cooperate with the Federal Government^ buet also with 
each other. Such laws should prevent the entrance of ticky cattle 
into the State, unless for slaughter, compel the holding of cattle on 
inclosed premises, enforce an effectual quarantine on all badly in- 
fected areas, make it compulsory to dean up the infection where the 
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ticks are few in number, and stipulate that the stock inspectors 
appointed for this work must be educated and experienced in the sub- 
ject of Texas fever. 

For some years past the Bureau of Animal Industry has had a 
number of inspectors stationed along the quarantine line who have 
been required to disseminate information relative to the nature of 
Texas fever, to investigate reported violations of the quarantine 
regulations, to inspect cattle in those counties wishing to be placed 
above the line, to keep a careful watch over the uninfected pens at the 
railroad feeding stations in the infected district where tick-free cattle 
are rested, fed, and watered in passing through, and to examine for 
the presence of ticks all cattle that come out of the modified quaran- 
tined counties. These modified districts are those wherein the infec- 
tion is confined to small areas and which are placed provisionally 
above the line subject to inspection of all cattle leaving that area for 
noninfected territory. No cattle are permitted to come into the dis- 
trict unless they come from above the quarantine line. In certain 
cases where a county has only a few infected farms, the Department 
has at times accepted the declaration made by the State officials to 
enforce an adequate quarantine on these premises and has allowed the 
entire county to be placed above the line. Such concessions as these 
indicate the interest taken in relieving the burden of quarantine, and 
while some unfortunate results have followed, the beneficial effects 
have far exceeded them. 

It is generally admitted that extermination of ticks along the quar- 
antine line is desirable, but the disinfection of pastures within the 
line is thought by some to be inadvisable. In fact, these writers rec- 
ommend placing a few ticks on the cattle while young to render them 
immune when in these tick-free pastures. This plan of infecting 
clean pastures is a questionable proceeding, and if carried out by all 
below the line would result in producing thousands of ticks where 
now there are hundreds only. It must be remembered in this con- 
nection that the cow tick is not only the carrier of Texas fever, but 
is a parasite which deprives its host of much blood, retards growth, 
reduces the milking capacity, and induces an irritable state known 
as " tick worry." Even if we exclude its fever-carrying property, 
it should still be exterminated in all districts, whether on the quar- 
antine line or below it, for the same reasons as lice and other vermin 
are destroyed. Furthermore, cattle may now be rendered immune 
by blood inoculations, and the necessity for having ticks on the ani- 
mals for this purpose does not exist. It would therefore seem pref- 
erable to keep noninfected farms free from ticks, and, if they are in 
danger of exposure to these parasites, make the animals immune by 
blood injections.    If these injections are made merely with the view 
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of preventing fataKties among the uninfested cattle when exposed to 
newly purchased ticky animals, it would be far better to remove the 
ticks from the latter before allowing them to commingle. Others 
buying these susceptible cattle for their own infected pastures would 
also run the risk of their death from Texas fever unless previously 
immunized with blood or gradually infested with ticks. Notwith- 
standing the precautions which must be taken to avoid losses as a 
result of noninfected areas in the quarantined zone, it is held that, 
unless these pastures continue free of ticks and other pastures are 
added to them, there can be no solution of the Texas-fever problem. 

It might be asked, What advantage is it to the stockman below the 
line to clean his cattle and pastures of ticks unless his animals are 
recognized as tick-free and permitted to come north without restric- 
tion? The greatly improved condition and better development in 
all respects of such cattle are sufficient answers to this query, and their 
appearance furnishes a marked contrast to that of those which harbor 
these parasites. Furthermore, provision has been made for nonin- 
fested animals to come above the line at any season of the year, but, 
like the ticky cattle, they are subject to the restriction that they be 
dipped in Beaumont crude petroleum or other crude oil to prevent 
them from becoming infested in passing through the quarantined dis- 
trict. And they must also be shipped in clean, disinfected cars, and 
must not be driven through the infected area or unloaded therein ex- 
cept at points designated by this Department. 

By the general application of the previously described measures for 
reducing the infected area, supported by well-directed legislation in 
all the infected districts, it would become merely a matter of a short 
period of time before the fever tick would be exterminated and south- 
ern cattle permitted to reach the more favorable markets of the North 
at any time of the year without restraint. Prices would then be 
higher, the demand greater, and the odium attached to ticky cattle at 
the stock yards removed. Pure-bred northern cattle could then be 
brought into the South to improve the native breed without danger of 
death from Texas fever, southern animals could enter the show rings 
of the North without restriction, and the total cost of tick extermina- 
tion would be far less than the amount saved in the first year after it 
had been accomplished. However, much cooperation must be had 
between the farmer and the State and Federal governments before 
such a desirable result is possible. And in the meantime, with such 
conditions attainable, laxity should not be allowed in enforcing the 
present regulations, national, State, and local, and equal care should 
be taken to enlighten the stock raisers of the infected district as to 
the benefits which will follow their thorough understanding of Texas 
fever and their intelligent assistance in its eradication. 
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FARMERS' BULLETINS. 
The following is a list of the Farmers' Bulletins available for distribution, showing 

tflie number ana titíte of eaffh.. Copies-wiil bef sent toanyadidfcesa omappli'oatíbn ter 
any Senator,. Representative, or Delegata im Congress, or to the Secretary oiAgrkuL- 
ture,,Washington, D. C. 

Noi 22; The-Pesáíng/oíB^rm Animal». N0..24, Hbg Gholfei» anxî Swine Flagro. Noi25i Peanutet 
Culture and Uses* No. 27. Flax for Seed and Fiber. No. 2a.. Weeds: Ama. How to Kill Them. No.29i 
Souring- and ©ther Cñange^m Milk. No» 30. G*ape*DiBea8e^<m tftef Pacifia Coas*. No» 32. Silos and 
Silage. No. 33. Peach Growing foe Market. No. 34. Meats: Composition and Cooking. No. 36. Potato 
Culture. No. 86. Gotten Seed and Its Products; No. 37, Kafir Com: Culture and Uses* No. 39. 
Onion. GuUiire. No. 41. Fowls: Care and Feeding. No. 43. Sewage Disposal on the Farm. No. 44. 
CommerciM Fertilizers. No¿ 46. Irrigation in Humid Clifrmtesi No, 47. Insects Affecting the Cot- 
ton Plant. Noi, 48b The Manuring of Cotton. No. 49. Sheep Feeding. No. 51. Standard Varieties of 
Chickens» Nb. 621 The Sugar Böet. Noi 54. Some Common Birds» No; 55. The Dairy Herd. No. 
66. Experiment Station Work—I. No. 58. The Soy Bean as a Forage Crop. No. 59. Bee Keeping. No. 
60. Mtethocte of Curing Tobacco. Nbi 61. Asparagus Culture. No. 62; Marketingr Farm Produce. 
No. 63. Cara of Milk on the Farm. No. 64» Ducks and Geese. No. 65. Experiment Station Work—II. 
No. 66. Meadbws and Pastures. No. 68. The Blac&Rot offthe^iSftttbage; No. 69. Experiment Station 
Work—HL No. 7GL Insect Enemies of the Grape. No. 71. Eisentials in Beef Production. No. 72. 
Cattle Ranges of the Southwest. No. 73. Experiment Station Wbrtt^-TT. Nôi 7% Miflr a» Food. 
No. 77. The. Liming of Soils. No. 78. Experiment Station Work—V. No. 79. Expejdment. Station 
Work—VI. No. 80. The Peach Twig-borer. No. 81. Com Culture in the South. N*o. 82: TOto Culture 
of Tobacco.. No. 83. Tobacco Soils. No. 84. Experiment Station Work—VII. No. 85. Fish as Food, 
No. 86. Thirty Poisonous Plants. No. 87. Experiment Station Work—Vm. No. 88. Alkali Lands. 
No. 91. Potato Diseases and Treatment. No. 92. Experiment Station Work—IX. No. 93. Suçar as 
Food. No. 95. Good Roads for Farmers. No. 96. Raisihg Sheep for Mutton. No. 97. Experiment 
Station Work—X. No. 98. Suggestions to Southern Farmers. No. 99. Insect Enemies of Shade 
Trees. No. 100. Hog Raising in the South. No. 101. Millets. No. 102. Southern Forage Plants. 
No. 103. Experiment Station Work—XI. No. 104. Notes on Frost. No. 105. Experiment Station 
Work—XII. No. 106. Breeds of Dairy Cattle. No. It)?. Experiment Station Work—XII-F. No. 108. 
Saltbushas. No. 109. Farmers' Reading Courses. No. 110. Rice Culture in the United States. 
No. 111. Farmers' Interest in Good Seed. No. 112. Bread and Bread Making. No. IlSi The Apple 
and.How to Grow It. No. 114. Experiment Station Work—XIV. No. 115. Hop Culture in California» 
No. 116. Irrigation in Fruit Growing. No. 118. Grape Growing in the South. No. 119. Experiment 
Station Work—XV. No. 120. Insects Affecting Tobacco. No. 121. Beans, Peas, and other Legumes 
as Food. No. 122. Experiment Station Work—XVI. No; 123. Red Clover Seed: Information fbr 
Purchasers. No. 124. Experiment Station Work—XVII. No. 125. Protection of Food Products from 
Injurious Temperatures. No. 126'; Practical Suggestions for Farm Buildings. No. 127. linportant 
Insecticides. No. 128. Eggs and Their Uses as Food. No. 129. Sweet Potatoes. No. 131. House- 
hold Tests for Detection of Oleomargarine and Renovated Butter. No. 132. Insect Enemies-' of 
Growing Wheat. No. 133. Experiment Station Work—X.VIII. No. 134. Tree Planting in Rural 
School Grounds. No. 135. Sorghum Sirup Manufacture. No. 136. Earth Roads. No. 137. The Angora 
Goat. No. 138. Irrigation-in Field and Garden. No. 139. Emmer: A Grain for the Semiarid Regions. 
No. 140. Pibeapple Growing. No. 141. Poultry Raising on the Farm. No. 142. Principles of Nutri- 
tion and Nutntive Value of Food. No.. 143. Conformation of Beef and Dairy Cattle. No. 144. 
Experimentstation Worfc—XIX. No. 145. G&rbon Bisulphidasan Insecticide. No. 146. Insecticides 
and Fungicides. No. 147. Winter Forage Crops for the South. No. 148. Celery Culture. No. 149. 
Experiment Station Work—XX. No. 150. Clearing New Land. No. 151. Dairying in the South. 
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ling Moth. No. 172. Scale Insects and Mites on Citrus Trees. No. 173. Primer of Forestry. No. 174 
Broom Com. No. 175. Home Manufacture and Use of Unfermented Grape Juice. No. 176. Cranberry 
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shoeing. No. l&L Pruning. No. 182. Poultry as Food. No. 183. Meat on the Farm—Butchering, 
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